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(57) MsoepereHMc othocmtcji k He4»Teao- 
SuaanseA npoMmieHHOcTM h npeAHasHane- 
Ho wia peMOHTa o6eaaHMX kohohh m hso- 



jumioi o«B«w«BaBixc« iipoflyimtBiMX uatur 
TOB B so«e nep^opamm. Uenk - o6«cnc- 
wi«e'9icoiio»«H MarepMana iinacnip». Ha 
TpySax cnyatawT nwpaBiu . w jaxe- 
pu e yiinoTioiTcnbi»«« sneMeMraw h yc- 
TaaoBnemuft bb wx rniacwpb. 3acteM 
BepxHMlt Topen iB«««ro ywiorwiTeiiMioro 
MieMeiTTa nwpaBmweexoro naxepa pas- 
HanpoTHB --Hell rpa»m« MHrep 
aana iierepMeTMmiocTH. AnBHy lUiacwpB 
wneunm ao MareMBWiiecKoA «opMyJie. 
npoHSBowiT BanaxepoBXif yiiiioT».T^ki«c 
MeiieKTOB naxcpa b KOHueaux ywcriwK 
nnacwB MpacmpeiBiejmBCTMpB no BC«ft 
, ARHHe nyreM cobasmui MBewroinoro naane- 
» 1MB B yimoTwiTeiibWX sneMenrax naxepoB R 
, Meviaxepiioll soiie. Taxoa pacnonome- 
we luiacTNpa oOeenewaeT coxpaHMocTb, 
ero M o6caaHoft kojiohhu b MHTepaane. 
ocnaCneMHOM otbcpcthiimi. 4 an. 



H9o6peTeHHe othocmtch k MC^xefloOw- 

cnocoean peHonra o6cafli«x ''««°«"' " 
TaK«e Kaonaiw^H o6bobh«bbiiixc« npoflyx- 
TMBMUX nnacTOB b sohc r2P<t>opattHH« 

S^b» HBoepeTeHHB BBnaero. oCccnc- 
ueme bkohomhm MarepMana Kiacwp?. 

Ha 4Hr. 1 H3o6paxeH naxep cflBoen 
„„fl rHSaLiHuccKHfl (nPC) c ycraHOBneH- 
™a Hen nnacrupeM » TpaHcaopTHOH 

„onoxeHH::» hb 4«r. 2 - «^ "J^^^^. 
sanaxcpoBKe ero ynnoTHHTenb«ux sneneH 

TOB Ha luiacTupe; Ha mr. 3 ' J«V*«' 
npi. „pHmaTHHKOHuer«xyMacr^» 
pr. K o6ca»Hofl KonoHHc; Ka 4Mr. ^ 
TO Ke. npM saaepoieHMH npHKarna xoHue- 



BUX yHBCTKOB H Ae*OpMHpOBaHHH CpCAKe- 

ro yMacTxa nnacTMpii «o xacaMHB « BHyr- 
peRHeA noBcpxHocTbio o6caBi»A xonoMHU. 

CnocoS ycraMOBKM nnacrupa b Mirrep- 
Bane MerepneTMUHOcTM oCcaBMoA KonoR- 
wi peanMsyercJi cBeny'WM o«pasoM. 

Ha nijipaBiriiMecxiiA inaxep.. BxnioMaio- 

^ BCPXHHA I M HKBHMA 2 VlUlOTHKTenb- 

Hue BneMeMTU. Hcxny kotopuw pasMeajeH 
ffi«»epeHaMartbH«ft loianaH 3. ycTaHaanM- 
BieTCH MexannMHCCKMA luiacTupb 4, ko- 
Top«A (iMKCMpyeTCJi na naxepe ynopatw 5 
H 6. P/iccTOHHwe Meawy ynnoT«MTenbHM>« 
sneNeuTaMH I k 2 ycTaHaBJiHsacTca b 
SaSMCMMOCTH OT AnHMM luiacTMpH , i.:ipe- 
neneHMoro no aasHCMMOCTH, m oCecJieMC- 
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nonmxo saKpuTuii yanorHMTcuiJbiftix 
sneNBirroB I u 2 mom^Bum y^acricaMM 

Amaa iui«cTup« BUfiHpaeTcii b coot- ^ 
aercTjKB c6 jencpomieft suhcmmoctw 

ma Anuaa nnaenipxi Mt 

1^ ^ 'AnMsa RBTepBana HerepHeTHtoioc-^^ 

TU oOC4AKOft KOflOHIU, M} 



AnRBa ynnoTioiTenbRoro MeHeir- 
' * iva reApaBint^ecKQro naKepa^ n{- 
P AunaBHe b irfApaanHvecKHX na* 
* Kcpaz npn npBxarHu KOHuesux 
piacTxoB nnaCTMpa,' Mllat, < 
.. 1 pBCcroBBKa or ycTM cicBauiMi 
*||0 Mpxaefi rpa^mu MirrepBana 
Bcrq>iiaTaqaocTK o6caA8oft xo-. 

AOBttif Mt 

B NDAynb ynpyrocTM MarepM an a 
• Tpy0t Ba xoropux opmsBowT*- 
CJi cnyck nnacrupn^ Mlla; 

C ^'OTBoneBua aapy^uioro AHAHerpa 
K BByrpeBBeNy Tpy9» bb xoro- 
pux iqpoB3B9AHTai cnycK imacni* 

jU - .ico5M«Q<»UT nyaccona NarepH- 
ana rpyO^ na xoropbix npoHsso^. 
I9irai eiiy<;x .macTupii* 
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naxep c nnaempeM 4 cnycxaeTca'^Ra 
Baeoeao-xoMipeeeopHux Tj^yOax (ite no*, 
xasam) B oOc^AByio xonoBBy ,^ x Rarep- 

Baiiy 4^ BerepHeTHWOCTBp ocnaOneBaoi^.* 
OTBepcTHXMB 8« HKKBBft ynaoTBKTenbndl 35 
snaMaBT 2 ycraHaanMBanr Tax^ wolhi 

.*tro BcpxBBft Topea Oun aanpornB BRXBeft . 
rpaBKmi NBT^pBana 1^ • IlpH stoh paccro* 
a«e Heror wuhn topuom Bepx«iero yn- 

. jiOTBBTenMoro MeMeara I a BepxaeA ^ 
rpaaaqu aarepBana Ip cocTaBar aenaw 

ay a» paBaya 2 IV^qIE^ ^ ^ ywruBBxm^n 

yivsaaeaae aacocao-xoMnpaccopHbcx Tpy0 
- npa ycraaoBB nnaenipa* CosAaRrr b naxe-^^. 
pa a^OiirroHaoe A«Meaae nopxAica 2r3 Mlla 
.a aanaxepoBfaiBaior ynnoTaareaue sneiiaB* 
m 1 a. 2 B KOHKieiux y^iacrrax nnacrupH 
4 (4Mr« 2)* noBUBaiorr AaaneaHe a naxe*. 
pe a'pAcmpanr ' ero* caa^taha ynnoraa- iO 
reflbmiMi MeMearaMi ' 1 a 2 cooTBercTBy*'* 
KNQHe KOHiteBfaie y^acrxa hnacrupa 
(4Hr« 3). VLacne qero OTxpuBaerca ah4^ 
^pemuianbHb^ xnanaa 3» npeABaparenb- 
ao aacTpoeaauA aa sianaaaoe naaneiiae, ' 55 
a paOo^eft x:'AxocTb» pacmapaiaT. cpeAaxm 
qacTb fuiacTupR* Aaaneaae b naxepe no- 
ttboajoT AO packer Roro «r cOecnewBaio- 
qero npHxaxHe KOHueBux yqacrxoB nnac- 



rapii AaaneuHeN P,^t npa 9ton cpeAaaa 
MacTb nnacTbipa b aarepBane 1^ Ac^op* 
MpyeTCH pac^eriftiN AaaneHaaH . 
AO xacaHHH c BHyrpeHHefl qoBepxaocTbio 
oOcviHOft xonoBKu AHA RcxnOTeHaa aappy- 
30K 'aa aarepBan 1^ (4Hr, 4). fi npoAec- 
ce ycraKOBKR nnacrtirpb 4 BNecre e naxe-' 
poH nfepeMemaercii OTBocatenbHo aarep- 
aana 1^ oOcaARoft xoaohhu aa Benaway 
a/2» ao OnaroAapa adOopy Anaui nnac- 
Tupa a cooTBercTBymeA ezxi opaeaTaAHa 
nepeA ycraHOBxbA OTHocarenbHO kuxkcA 
rpaaaqy aarepBana 1^, xoRAeaue y«iacT- 
m nnacTbipa, npaxawe x oOcwaoft xo- ■ 
Aoaae^ OyASTT aaxoAHTbca aae aarepaajia 

aa paaaoM paccroaaaH a/2 or coot- 
BercTxyioDiHx er6 rpaaHA« TMoe pacoono- 
xeaae nnacTups odecnewT eoxpaaaocib 
ero B^odcaABoft xonoauu b' aarepBan*-:,' 
ocnaOneBBON OTBepcTaam. 

• opayjia asjoOp e'. aa 
CnocoO ycraaoBxa nnacTw^a ^ aarap- 
Bane aerepMBTHanocra oOc^aboA xonoa- 

BJcnioiianqHA cnycx aa rpyOax raA" 
paanawcxax naxepoB c ynnoTBaTehbw 
M sneMearafai a ycraaoBneaaoro aa aax 
nnacTiipa » a anaxepoaxy y DnoTaarenbaux 
sneNaaroB naxep a b koaneBux yaaerxax 
nnacTiiipa a paasapeaae nnacTupa no 
Bceft Anaae'nyreN CQSAaaaa aaOurovaoxx) 
AaBnaHMB a ynnoTRarehbmx sneMeatax 
naxepoB-a a Nexnaxapaoft soae* o t a a- 
a a » R a ft c.a rtn^ aTO» -c Aenb» 
oOacneaeaaii BxbaoMoi narepaana nnacni- 
pa» nocjie cnycxtf . nnacrupa Bepaoaill to- 
pati aaxaero yimoTaarenbaoro Bn*e>ieaTa : 
raApaanaaecxoro naxep a pasMcsiaioT aa-^ 
npoTRB aaxaeft ' rpiusmbi. aarepaana ae- 
TepMBTaMaocTa , a Anaay nnacTupn bu6k- 
panr a doorseTCTaaa co cncAyaoieft saBa- 
CHMOCTba ' ' * * 



J E-(C*-1) 



TAe L- Artaaa nnacTupa, n; 

- Ana Ha aarepsana aerepMerau- 
HocTH oOcaARoft KonoHHU» m; 
Anaaa ynnoTaKTehbHoro MeMear- 

* Ta raApaBmiaecKdro naxepa^ h; 

* P - AaBneaae a nfApaBnaMecxax na- 

xep ax npa npHxaTHR kokucbux ^ 
ytfacTKOB nnacTupiiy Mlla; 

1 - paCCTORKHe OT yCTba CKBaXHHliI 

AO aepxaefl rpaaauu aarepBana 
HerepMCTUMMocTM o6caAHoft ko- 
noHHbi» m; 
E - Monynb ynpyrocTM MarepHana 



cnycic nnacnipfl.Mnai ^, .'JPomsboaktcji cnycic njiaerupji; 

• ;«oBeiiHe HupyMoro ma^rpa k "^♦frnuieiiT nyaccoHa NarcpHwa 

. BJorrpeMoeior rpyo, ua Koropux WO • Ha soropux npoH3i«>AHTca 

• 5 cnycK ixaaenipff« . 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical fonnula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements I and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered. 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

is Poisson's ratio for the material of the pipes on which the patch is lowered. 
The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval /q of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval /q. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval /q 



is the quantity a, equal to 2 . / , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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by pressure />t, where the middle portion of the patch in the interval /q is deformed by the 
calculated pressure Pi «P\ until it touches the inner surface of the casing, to eliminate 
loading on interval /q (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /q of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /q, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /q at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

\i is Poisson's ratio for the materia] of the pipes on which the patch is lowered. 

[figures under columns 5 and 6] 

[see Russian original for figure] [see Russian original for figure] 

a 

h 

/p.e. 



Fig. 1 



Fig. 2 
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a/2 



Fig. 3 



Fig. 4 
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